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Nineteenth-century observers from John Wesley Powell to Mark Twain warned that water in the west is a 
limited and tenuous resource.  Those observations are even more compelling at the beginning of the 21st 
century. The pressures on western water are increasing with a changing climate, an increasing population, 
and a growing body of environmental regulation. Water-resource agencies in western states are attempting to 
meet these pressures with new tools, one of which is an energy-balance evapotranspiration model, METRIC. 
The METRIC model uses data from weather stations and Landsat to compute and map evapotranspiration in 
great detail over large spatial extents. Eleven western states have developed applications based on 
evapotranspiration data put out by METRIC. In Idaho, these applications include 1) developing water budgets 
for hydrologic modeling, 2) assessment of injury in administering agricultural water-rights, 3) irrigation needs 
assessment for endangered species protection, 4) analysis of ET by land-use/land-cover type for planning, 
5) water-rights negotiations, and 6) monitoring agricultural pumpage. METRIC results have been used in legal 
proceedings and are now part of adjudicated decisions. Perhaps the most important feature of using METRIC 
with Landsat data is that evapotranspiration is computed for each of Landsat’s 900 square-meter pixels, 
which enables evapotranspiration to be aggregated up to the level of individual fields where western water 
and water rights are actually managed. 

Judgment of the United States Supreme Court stipulates how North Platte 
River Basin irrigation water is to be used among the states of Colorado, 
Wyoming, and Nebraska.  The judgment requires research on estimating 
consumptive use of irrigation water in Wyoming’s North Platte River 
Basin. Wyoming had traditionally estimated annual consumptive water-
use using reference ET, crop coefficients, and effective precipitation. 

In 2008, the North Platt Decree Committee contracted with Riverside 
Technology, Inc. for Landsat-based maps of monthly and growing-season 
consumptive use using METRIC. METRIC remedies several limitations in 
the traditional approach to ET. These limitations include insufficient 
knowledge of 1) green-up dates, 2) dates of full cover and harvest, 3) the 
adequacy of water supply to fields, and 4) acres of specific crop types.   
METRIC avoids these limitations by using a surface energy balance 
approach to computing evapotranspiration. METRIC is also able to 
identify those fields where water shortage has reduced water 
consumption. 
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Left: an enhanced color Landsat image from August 2008 of the major irrigated portions of 
the North Platte in Wyoming. Irrigated areas in valleys appear as light green. Right: relative 
evapotranspiration (expressed as the fraction of reference ET, ETrF) during May – October 
of 2008. 
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